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(54) ELECTRODELESS DISCHARGE LAMP, LIGHTING DEVICE, BACK LIGHT AND LIQUID 
CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To improve the uniformity ratio of 
brightness by making a film thickness of a 
phosphor film thick gradually as a position 
becomes more distant from an external electrode 
in an electrodeless discharge lamp having the 
external electrode on the outside surface of a 
bulb whose inside surface is covered with the 
phosphor film. 

CONSTITUTION: An annular belt plate-like 
external electrode 13 is fitted around/ fixed to 
one end part outer periphery of a straight tube 
shape bulb 12, and the inner peripheral surface 
of the bulb 12 is covered all with a phosphor 
film 14, and a film thickness of the phosphor 
film 14 is formed so as to become thick 
gradually as a position becomes more distant 
from the external electrode 13. A light emitting 
substance is sealed inside of the bulb 12, and 

an electrodeless discharge lamp 11 is manufactured. Thereby, a phenomenon that 
brightness is reduced since electronic energy in the bulb 12 is attenuated as a 
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position becomes more distant from the external electrode 13, can be compensated 
by increasing the film thickness of the phosphor film 14. Thereby, brightness can 
be uniformized almost over an entire length in the axial direction of the bulb 
12. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrodeless discharge lamp which prepares an 
electrode in the exterior of a bulb, without building in an electrode in the bulb which put the 
fluorescent substance film on inner skin, and relates to the lighting system, back light, and liquid 
crystal display containing the electrodeless discharge lamp which improved the fluorescent substance 
film in a bulb especially, or this. 
[0002] 

[Description of the Prior Art] Conventionally, there is a RF electrodeless discharge lamp carried by 
the open official report of JP,3-57857,U as an example of an electrodeless discharge lamp. By 
enclosing a halogenide metal as photogene in a bulb, this is planning the well head as it is long 
lasting. 

[0003] Moreover, the electrodeless discharge lamp 1 shown by drawing 9 enclosed photogene in the 
glass straight pipe-like bulb 2, has put the fluorescent substance film 3 on the inner skin almost 
extensively, and has formed the external electrode 4 in the end section peripheral face of a bulb 2. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in such a conventional electrodeless discharge 
lamp 1, when the brightness unevenness that the thickness of the fluorescent substance film 3 
becomes dark gradually as it keeps away near the external electrode 4 while it is bright since it is 
almost equal at the shaft orientations of a bulb 2 arises therefore, the technical problem that 
enlargement is difficult occurs. 

[0005] Then, it is in offering the lighting system, back light, and liquid crystal display containing the 
electrodeless discharge lamp which this invention was made in consideration of such a situation, and 
that purpose can raise brightness regularity, therefore can attain enlargement, and this lamp. 
[0006] 1 

[Means for Solving the Problem] The technical problem of the conventional electrodeless discharge 
lamp 1 shown by drawing 9 is made paying attention to the point that the thickness of the fluorescent 
substance film 3 is formed almost equally by the shaft orientations of a bulb 2, and this invention is 
constituted as follows. 

[0007] Invention (henceforth the 1st invention) of this application according to claim 1 is 
characterized by forming the thickness of said fluorescent substance film so that it may increase 
gradually and may go as it keeps away from said external electrode in the electrodeless discharge 
lamp which prepared the external electrode in the external surface of the bulb which put the 
fluorescent substance film on inner skin. 

[0008] Moreover, invention (henceforth the 2nd invention) of this application according to claim 2 is 
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characterized by having the light source of claim 1, the lamp case where this light source is held at 
least, the transparent material that receives the light from this light source and carries out a light guide 
to a light exiting surface, the diffiiser which diffuses Idemitsu from the light exiting surface of this 
transparent material, and the reflector which reflects in that light exiting surface side the light from the 
base which counters the light exiting surface of said transparent material. 

[0009] Furthermore, invention (henceforth the 3rd invention) of this application according to claim 3 
is characterized by being constituted by the lighting system according to claim 2, so that the 
illuminated body may be illuminated from the tooth back. 

[0010] Invention (henceforth the 4th invention) of this application according to claim 4 is 
characterized by the illuminated body being a liquid crystal display panel further again. 
[0011] 

[Function] Generally, in this kind of electrodeless discharge lamp, since the electronic energy in a, 
bul b declines by the squa re of distance as it keep s away from an external electrode while brightness 
i mproves as the thickness of the tluorescent substance film increases, when the thickness of this 
fluorescent substance film is almost equal at th e shaft orientations of a b ulb, brightness falls gradually 
asi t keeps away from an external electrode. " " ~" 

[0012] However, since it is increasing gradually as the thickness of the fluorescent substance film 
keeps away from an external electrode, the brightness fall which falls as it keeps away from an 
external electrode is compensated with this invention by improvement in brightness by thickness 
increase of the fluorescent substance film, and brightness carries out flattening mostly by the shaft 
orientations of a bulb by it. That is, brightness regularity improves. 

[0013] Therefore, the brightness regularity of the lighting system which incorporates an electrodeless 
discharge lamp with brightness regularity high in this way as the light source, a back light, and a 
liquid crystal display can be raised. 
[0014] 

[Example] Hereafter, the example of this invention is explained based on drawing 1 - drawing 8 . In 
addition, the same sign is given to the same or a considerable part among drawing 1 - drawin g 8 . 
[0015] Drawing 1 is the important section front view of one example of invention of this application 
1st, and in drawing, an electrodeless discharge lamp 1 1 carries out outside attachment immobilization 
of the external electrode 13 of the shape of an annular strip which consists of aluminum etc., and 
supplies 13.56MHz high-frequency power to the end section periphery of the bulb 12 of the shape of a 
straight pipe of transparence, such as glass, from the power unit which is not illustrated to these 
external electrode 13. Photogene, such as mercury, is enclosed with the interior of a bulb 12. an 
electrodeless discharge lamp 1 1 external electrode 130 from ~ the gas in a bulb 12 itself carries out 
an electromagnetic coupling as a secondary coil by electromagnetic induction, and closed-loop 
discharge is formed. 

[0016] And although the fluorescent substance film 14 is put on the inner skin of a bulb 12 almost 
extensively, as shown also in drawing 2 , the thickness t of this fluorescent substance film 14 is 
formed so that it may become thick gradually, as it keeps away from the external electrode 13. 
[0017] That is, since the electronic energy in a bulb 12 declines by the square of distance and 
brightness L generally falls as it keeps away from the external electrode 13, the thickness of the 
fluorescent substance film 14 is gradually thickened as it keeps away from the external electrode 13, 
so that the fall of the brightness L may be compensated. 

[0018] for this reason, according to this example, it is shown in drawing 2 — as ~ ****** 0 f a bulb 12 
- an overall length is covered mostly, brightness L carries out flattening, and brightness regularity 
improves. For this reason, enlargement of a bulb 12 can be attained. 

[0019] Flattening of brightness L can be attained by changing the thickness t of the fluorescent 
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substance film 14 for the same reason as this, according to the location and the number of installation 
of the external electrode 13, as shown in drawing 3 - drawing 5 . 

[0020] That is, it is thickening gradually as are shown in drawin g 3 , and thickness t of the fluorescent 
substance film 14 is made the thinnest in the left end section of the bulb 12 near the external electrode 
13 and it goes to a right end, when forming the external electrode 13 in the left end section periphery 
of a bulb 12. 

[0021] Moreover, as shown in drawin g 4 , when forming the external electrode 13 in the 
shaft-orientations pars intermedia of a bulb 12, thickness t of the fluorescent substance film 14 is 
made the thinnest in the pars intermedia of a bulb 12, and it is thickening as it goes to a right-and-left 
edge. 

[0022] Furthermore, as shown in drawing 5 , in forming the external electrode 13 of a Uichi Hidari 
pair in the right-and-left edge of a bulb 12, thickness t of the fluorescent substance film 14 is made the 
thinnest at the right-and-left edge of a bulb 12, and it is thickening gradually as it goes to pars 
intermedia. 

[0023] Drawin g 6 is drawing of longitudinal section of one example of the suitable lighting system for 
the back light which incorporates the electrodeless discharge lamp 1 1 constituted in this way as the 
light source, and this lighting system 21 contains the rectangle tabular transparent materials 23, such 
as a product made of acrylic resin, and the above mentioned electrodeless discharge lamps 1 1 and 1 1 
of a Uichi Hidari pair arranged in the side of the right-and-left edge of this transparent material 23, 
respectively in the closed-end **** rectangular pipe-like lamp case 22, respectively. 
[0024] the lamp case 12 - the - while forming all insides in reflector 22a mostly and forming 
comparatively big opening 22b in the drawing Nakagami side, on a base, the reflective sheet 24 is 
stuck, it is made to reflect in the transparent material 23 side, and the light from the base of a 
transparent material 23 is returned. 

[0025] Therefore, according to this example, as described above, since the electrodeless discharge 
lamps 1 1 and 1 1 of a Uichi Hidari pair cover an overall length mostly and the brightness is almost flat, 
the brightness regularity of light exiting surface 23 a of a transparent material 23 can be raised much 
more. 

[0026] In addition, although the example shown by drawing 6 explained the case where an 
electrodeless discharge lamp 1 1 was formed in the side of the right-and-left edge of a transparent 
material 23 one pair of right and left, this invention is not limited to this and may arrange one 
electrodeless discharge lamp 1 1 only in one side of a transparent material 23. 
[0027] Drawing 7 is the important section bottom view of other examples of this invention, and this 
arranges the electrodeless discharge lamp 1 shown by drawing 9 to the 1 side of a transparent material 
23, forms two or more dot-like reflective film 26 in the outsole side of a transparent material 23 by 
printing of a white coating etc., and aims at improvement in the brightness regularity of light exiting 
surface 23a of a transparent material 23. 

[0028] The dot density of these dot-like reflective film 26 comrades is formed so that it may become 
widely and dense gradually, as it keeps away from the electrodeless discharge lamps 1 1 and 1 1 of a 
right-and-left pair (i.e., as it goes to a crosswise center section). 
[0029] Therefore, while the dot-like reflective section 26 makes dot density max in the 
longitudinal-direction pars intermedia in drawing of a transparent material 23, it is set as min at the 
right-and-left edge, and is aiming at improvement in the brightness regularity of light exiting surface 
23a of a transparent material 23. 

[0030] Drawin g 8 is the perspective view showing a part of one example in the case of incorporating 
the example shown by drawing 6 as a back light of a liquid crystal display in the longitudinal section, 
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and is set to drawing. A liquid crystal display 31 On the diffusion sheet 25 of said lighting system 21, 
the LCD panel (liquid crystal display panel) 32 That tooth back is stuck, it lays, the description is in 
the point which pinches the crosswise both ends in the drawing Nakagami edge of this LCD panel 32 
by the longitudinal direction by the hook-like open ends 22a and 22b of a Uichi Hidari pair of the 
lamp case 22, and the drive circuit of the LCD panel 32 etc. is carrying out the illustration 
abbreviation. 

[0031] This liquid crystal display 31 has high brightness regularity, as described above, with the 
enlargeable lighting system 21, since it illuminates the tooth back of the LCD panel 32, can raise the 
brightness of the LCD panel 32 upwards, and can enable enlargement of the LCD panel 32. 
[0032] In addition, said LCD panel 32 may be permuted by the plotting boards, signboards, etc., such 
as an induction plate which gave a necessary indication with the alphabetic character, the graphic 
form, etc., and may be constituted on a thin emergency exit sign lighting, a light guide plate type 
signboard, etc. 
[0033] 

[Effect of the Invention] As explained above, since this invention formed the thickness of the 
fluorescent substance film in a bulb so that it might increase gradually as it kept away from the 
external electrode, it can be compensated by the thickness of the fluorescent substance film which 
increases thickness gradually as it keeps away the brightness which falls as it keeps away from an 
external electrode from an external electrode. For this reason, flattening of the brightness of a bulb can 
be carried out by shaft orientations, and brightness regularity can be raised. Moreover, for this reason, 
enlargement can be attained. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section front view of one example of invention of this application 1st. 
[Drawing 2] Drawing showing the relation of the thickness of the fluorescent substance film and the 
brightness in the modification of the example shown by drawing 1 . 

[Drawing 3] Drawing showing the relation of the thickness of the fluorescent substance film and the 
brightness in other modifications of the example shown by drawing 1 . 

[ Drawin g 4] Drawing showing the relation of the thickness of the fluorescent substance film and the 

brightness in the modification of further others of the example shown by drawing 1 . 

[Drawin g 5] Drawing showing the relation of the thickness of the fluorescent substance film and the 

brightness in other modifications of the example shown by drawing 1 further again. 

[Drawing 6] Drawing of longitudinal section of the lighting system which incorporates the 

electrodeless discharge lamp shown by drawing 1 etc. as the light source. 

[Drawin g 7] The important section bottom view showing the modification of other examples of this 
invention. 

[Drawing 8] The perspective view showing some liquid crystal displays which incorporate the 
lighting system shown by drawin g 6 as a back light in the longitudinal section. 
[Drawing 9] The front view of the conventional electrodeless discharge lamp. 
[Description of Notations] 

1 1 Electrodeless Discharge Lamp 

12 Bulb 

13 External Electrode 

14 Fluorescent Substance Film 

21 Lighting System 

22 Lamp Case 

23 Transparent Material 
23a Light exiting surface 

24 Reflective Sheet 

25 Diffusion Sheet 

26 Dot-like Reflective Film 

3 1 Liquid Crystal Display 

32 Liquid Crystal Display Panel 
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